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. WILLIAM F. WILMOTH, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN

FURNACE (;OMP ANY OF NEW" YORK, N Y., A CORPORATION OF NEW

YORK

IFURNACE.

SPECIFICATION f'ormmg- pa,rt 0f Letters Patent IN'O 702, 755 dated June 17 1902
| . Applmatlon ﬁle October 18, 1901. Serml No. 79 176. (No model )

To all whom it ma&y CONCETTY:

Be it known that I, WILLIAM . FRANKLIN_

‘WILMOTH, a citizen. of the United States, re-
siding in Neiw York, in the county of New

York and State.of. New York, have invented

certain new and useful Improvements in Fur-

naces; and I-do hereby declare the following
to be a full, clear, and. exact descrlptlon of
the mvenmon such ‘as will enable others
skilled in the art to. whlch it appertams to |

make and use the same

I5

My invention relates’ to 1mprovement3 in-
steam-Dboiler and . other furnaces; and‘it con-’
sists in the novel construction of an.arch over'_, |
the furnace, in the novel. manner.of admlt-_i__

ting air to the furnace and heating such air

| before contact thereof with any considerable

~portion of the furnace-gases, in the mnovel
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means employed for supporting a wide arech,

and generally in the novel combination, con-
“struction, and arrangement of the. parts

The obJects of myinvention are to1 1ncrease;
the efficiency of - bmler and other furnaces, to
avoid the productwn of smoke when using
‘bituminous coal and other smoke- pruducmn'
fuel, to avoid the: ob;]eetlons to the use of
arches over furnaces as such arches have*
‘been constructed heretofore, to render my
improvements readily apphcable to furnaces
already built, and generally to make the fur-‘i
“nace as snnple, effectlve and 1nexpenswe as
‘possible. |

I will now proeeed to descrlbe my 1nvent10n_
with reference to the accompanying dra,wmﬂ's'-_
and will then pomt out. the novel fea,tures in-

claims.

In the drawmﬂ‘s, I‘lﬂ'ure 1] is & eross- seetmn .
and Fig. 2 a lonﬂ'ltudma,l section, of abmler--

furnace embodwng one form of my invention,
the section.of Ifig.: 1. being taken on the lme

tion .of a bmler farnace, showing how the
~arch of a wide furnace may be supported al
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- slde.
flue opening at the front, and Figs. 7 and 3

the center. FKig..5.is a horizontal section
Showmﬂ' the constructlon of the air-flue 1n
the front boiler-wall, said flue opening at the
Fig. 61isa 31m11ar view showing an air-

are respectively a louo'ltudmal sectlon and |

a horizontal sectlon showmn‘ myinventionap-

;tlon-ch&mber 1, an. ash-—plb

tion- cha,mber

of the furnace.
‘ver-sectionsis important. Inorderthatspace
may be economized, the arch should be flat on .
‘top, or nearly so, and should be as thin as pos-
‘sible, partlcularly at the center, where,the
‘most space is usually. required. Each section
‘must also be strong enough to support itselt
”'mdependently of the opposite sections, since
1 at times 1t 1s. necessa.ry to.take down one or
‘more sections for repair or renewal.
reasonthesections of the arch taper from their

“to meeting pomt in the center.

X X of Fig..2. FIG'S 3. and 4 are respec- |
tively a lonn'ltudlnal and a transverse sec-

1 phed to a tubular. b01161 of the type employ
ing longitudinal inclined generating-tubes.

My furnace comprises, as usual, a combus-

Wlth a suitable
fire-door 3, and ash-pit dom 4, grate-bars 9,
and brldn'e walls 6.at the rear of the eombus-
‘These parts may be of ordi-

nary construction.. The furn ace has also the

“ordinary side Walls 7.

Above the furnace is an arch 8 the con-

struetion of which forms one portwn of my
invention. |
to use arches over combustion-chambers of
furnaces, but such arches have usua,lly been
constructed of brick and have given much
| trouble by falling while the furnaceis in use.
 The arch of my furnaee is constructed of
“cantaliver-sections .9 9, of fire-clay or other

It-has been common in the past

suitable material, supported by and usually

set into :the side Walls 7 and meeting at the

shaken down by jaror by vibration or by the
careless handling of fire- tools, as will a brick

‘arch the several. bricks of which are support-
‘ed.from each otherand not from the side walls
The shape of these cantali-

the points of support at the sides to or nearly
This shape
affords a maximum of stren oth with a mini-

‘mum of space occupied and also permits the
| use of arch-sections of greater strength than

95

it would otherwise be practicable to use. .
At the rear of the furnace there is the usual
opening 10 for the escape-of furnace-gases,

55
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.| center, where preferably they are JOmed by
‘an ordmary tongue-and-groove joint. |
‘an arch is e‘{ceedmﬂly stron,fz and will not be

Such
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For this
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and at the front of the furnace there is an-
other and preferably smaller opening 11, the

existence of which is important, since othe_r-

100

wise the efficiency of the boiler 12, heated by -

the furnace, is reduced, because of the cut-
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ting off of the furnace-gases from the front
portion of the shell of the boiler by the arch
3; but if there be an opening 11 at the front
of the Turnace sufficient of the furnace-gases
will escape through this opening to heat ef-
fectively the front portion of the boiier. This
opening 11 forms an important feature of my
invention. In the front furnace-wall there
1s an air-flue 13, which may open at the sides

of the furnace, as shown in Fig. 5, or at the

front of the furnace, as shown in Fig. 6, the
latter construction being necessary when
boilers are set in battery. Thisair-flue com-
municates by orifices or ports 14 with the

space immediatelyadjacentto and preferably |

with the space immediately above the arch S.
I find that air introduced through the flue 13
and ports 14 is very effective in increasing
the efficiency of the furnace and in prevent-
Ing the production of smoke. This air by

traveling along the arch 8 becomes highly

heated, and encountering the furnace-gases
usually at the rear of the furnace assists in
completing combustion in the furnace, and
particularly in consuming the finely-divided
particles of fuel which otherwise might be-
come smoke.

It is well known that if cold air be intro-
duced into a furnace above the fuel perfect
combustion may be interfered with rather
than helped and the fire may be deadened:
but I find the contrary to be the case when
alr taken in, as above deseribed, is highly
heated, asabove described, before encounter-
tng any considerable portion of the furnace-
gases,  When such highly-heated air does en-
counter such gases, it aids materially in ef-
fecting complete combustion within the fur-
nace.

When the combustion-chamber of the fur-
nace is wide, it is desirable to provide a cen-
tral support for the arch 8, and for this pur-
pose there may be a corbel 15 or other suit-
able support projecting from the bridge-wall
(i at the center and supporting the rear end
of the arch in the manner shown in Figs. 3
and 4, and in order that the weight of those
cantaliver-sections of the arch which do not
rest directly on the corbel may be transmit-
ted thereto said sections may be provided
with Inclined side faces, as shown in Fig. 3,
so that the sections rest one upon the other,
and thus the weight of sections distant from
the support is transferred thereto.

When the furnace is wide, it is preferable
not to set the main sections of the arch into
the side walls, but to support them by means
of abutment-supports, preferably skewback
cantaliver-sections set into said walls. This
Is illustrated in Fig. 4, in which 9’ designates
the main sections of the arch and 9 the
skewbacks. The only reason for employing

this construction is that in practice I find it
difficult to obtain perfect and reliable arch-
sections of a greater length than three feet.
1'he same construetion is preferably employed
in the furnaces of boilers of the type shown |

702,755

| in Tig. 7, since these furnaces are usually

very wide. | .

In adapting the invention to tubular boil-
ers having longitudinal inelined generating-
tubes it is important that the main body of
furnace-gases shall be caused to circulate
around the front portions of said tubes, and
therefore baffie-plates 16 are arranged to ac-
complish this, as shown in Fig. 7. Since with
the baffle-plates so arranged the main body
of the furnace-gases travels over the top of
the arch 8, the air entering the furnaces from
the flue 13 is caused to pass beneath the arch
instead of above if, being conducted beneath
the arch by flues 17 in a block 13, set into the
front of the furnace. Theopening 11 18 pre-
served to insure heating of the extreme front
portions of the generating-tubes. The block
18 may form a support for the arch, corre-
sponding in this respect to the corbel 15 of

Figs. 3 and 4, but located at the front of the

farnace; but the rear support may also be
employed, and one is shown in Ifigs. 7 and 5.
It will be understood that in any furnace
there may be a front support for the arch or
a rear support, or both a rear and front sup-
port. The width of the furnace determines
whether one or more central supports shall
be employed. |

In the operation of the furnaces shown in
the drawings the airentering through the flue
13 becomes highly heated in its passage along

‘the arely, whether it passes above the arch or

below the same, and becoming thus heated
when it mingles with the furnace-gases as
the end of the arch is reached it supplies to

| said gases a relatively fresh supply of oxygen

at a temperature such that combustion may

be greatly promoted thereby, and thus the

greater portion of the unconsumed or Incom-
pletely-consumed gases and particles of fuel
which otherwise might pass out of the chim-
ney without being completely consumed are
burned. DBecause of the opening 11 between
thearchand the front of the furnace the front
portion of the boiler is adequately heated,

and thereby an obiection to the employment

of brick arches as heretofore constructed 1s
overcome.

1t will be noted that the invention does not
involvethe useof long and smallflues through
the arch, which aredifficultto clean, nor does
1t involve the use of metal air-tubes, whieh
are likely to be burned out. The air-flue in
the front furnace-wallis relatively large and
1s easily cleaned by a steam-jet, and, more-
over, the tendency of the air-current is to
carry dust out of it rather than into it.

It is obvious that my invention is suscepti-
ble of many modificat:
arrangement of the parts and that many such
modifications may be necessary to adaptit to
furnaces of peculiar construction. I do not
limit myself, therefore, to the particular de-
tails of construction and arrangement of parts
herein illustrated and described.

In a divisional application for Letters Pat-

cabtions inconstruction and
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have claimed the oonstruetlon shown in Flg

4, mvolwng the use -of skewbacks separate

- from the main cantaliver-sections of the arch

- gections, and also the construction shown in
- Figs 7 and 8, involving- the use of means to
| pro,]eet beneeth the eroh the aw enteunﬂ' at

the front of the furnace.
~Having thus completely descubed my in-
vention, what I claim, and deelre to eeoure by
- Letters Patent, is— | |
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and set into the side walls for supportmﬂ' sald

1. In a furnace the combmatlon with fur-

nace-walls, of an arch over:-the eombusmon-.
chamber composed of separible cantaliver-

sections extending from the side walls.to the

‘center, supported from the side walls tapering
~ therefrom toward the eenter and ;|0111ed at
“the center.

-2, In a furnece, the combmatlon with fur-

nace-walls, of an arch over the combustion-

chamber having a substantially flat top, and |

~composed of separable cantaliver-sections set

~into the side walls, and extending therefrom
to the center, supported from the side walls, |
tapering from said side walls towa,rd the cen-
ter, and joined at the center. 8

25

 nace- wa,lls, of a substantially horlzonta,l arch

30

3 In afurnace, the eomblnetfon W1th fur-

covering the greater portion of the combus-

- tion- chamber eompocsed of cantaliver-sections
- supported from the side walls and joined-at
~ the center, an opening being provided, at the

33

front of the furnace, for the escape of a por-
tlon of the furnace-gases, and another open-
"ing at the rear for the escape of the remain-

‘der of the furnace-gases, and an air-flue at

the front of the furnace which directs enter-
ing air along the surface of said arch. |
4 In a fuarnace, the combmatlon with fur-

nace-walls,of an arch covering the grea,ter por-

tion of the combustlon-chember an opening

being provided at the front of. the furnace,

~ for the escape of a portion of the furnace-gases

45
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and another larger opening being prowded at
the rear for the escape of the remainder of

the furna,ce-ﬂ'ases, and an air-flue for admit-

ting air to the furnace in'the immediate vi- |-
- cinity of said arch, arranged to direct such

air-along the upper surface of such arch,
whereby “the air becomes highly heated De-
- fore encountering the furnace- ﬂ'esee 1ssu1ng
throu ﬂ‘h such larn'er opening.

!

L

'i

5. Ina furne,ce, the combmetlon with far- o
55

i overthe combustlon-ohamber of said furnace,: . =~ -

formed of refractory material, and'supported .

nace-walls, and a central support for an arch

at one end only, of an arch over the.combus-. - .

‘tion-chamber composed of cantaliver-sections
supported from the side walls and provided

with means for transferring: wewht from:. one

‘to.the other and finally to saud support, by
‘which support a portlon only of the areh is
direetly supported.

6. In a furnace, the combmahon Wlth fur-

60

nace- walls, a bridge-wall, and a central sup- |

port for an arch over. the combustion-cham-

berof said furnace, formed of refractory ma-

terial, projecting from the: bridge-wall, and

supported at one end only, of an arch over the

| combustion-chamber composed of cantaliver- -
sections supported from the side walls'and
provided with means for transferring weight

“from one to the other and finally to'said sup-

75

port, by which support a portion only of the
arch is directly supported.

7. In a furnace, the combination mth fur-!j

7.°-':.- .

nace-walls, and a central support foran arch -

over the combustion-chamber of said furnace,
| formed of refractory material,pro} ectmg from

the front wall, and supported at one end only,

of an arch ov er the combustion-chamber com-
posed of cantaliver-sections supported. from
‘the side walls and provided with means for
transferring weight from one to the other 85 .
‘and finally to the said support by which sup-
‘portonly a portlon of the a,roh is dlrectly sup- o
ported. - o
~ 8. In a furnace, the combmatwn with fur- o
9
central supports for an ‘arch over the com- =
bustion-chamber, pro;;ectmﬂ* from the front -
and from the bridge walls, respectively, and. =
| formed of refractory material, of'an-arch over L
‘the combustion-chamber composed of canta-
liver-sections supported from the side walls,
and provided with means for transferring

nace-walls, a bridge-wall, and mdependent

8o .

weight. from one to the other and finally to

the said supports, by which supports portlone_ R
IGQ“;‘ - |

only of the arch are directly supported.

In testimony whereof I affix my 8i crna,ture'_'f_.

m the presence of two witnesses. -
| WILLIAM K. WILMOTH
| Wltnesees | |

HARRY® M MARBLE

A. H. PERLES |
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